Regulation of protein kinase C isozymes in kidney regeneration.
Tissue damage and repair processes are important factors in renal tumor progression. To determine whether protein kinase C (PKC) is involved in these processes, we characterized PKC isozymes during rat kidney regeneration using 3 models: (a) diffuse cortical hyperplasia and hypertrophy induced by folic acid; (b) focal necrosis of the S3 segments induced by S-(1,2-dichlorovinyl)-L-cysteine; and (c) compensatory renal hypertrophy. Immunoblot analyses demonstrated that 5 PKC isozymes, alpha, beta, delta, epsilon, and zeta, were expressed in rat kidney. Six h after folic acid treatment, phorbol ester receptors were down-modulated. Down-modulation preceded an increase in DNA synthesis which was maximal at 24 h. The reduction in phorbol ester receptors was due largely to a decrease in alpha-PKC. zeta-PKC, which is not a phorbol ester receptor, was also decreased. delta- and epsilon-PKCs were not changed. However, alpha-PKC was not down-modulated during compensatory hypertrophy induced by unilateral nephrectomy. Thus, the observed decrease of alpha-PKC after folic acid treatment is most likely associated with the hyperplastic and not the hypertrophic effects of this renal toxin. These results demonstrate that activation-associated down-modulation of PKC, in particular alpha-PKC, occurs during chemical-induced renal regeneration and suggests a general role for PKC activation in non-phorbol ester tumor promotion.